A novel gene, BENI is required for the convergent extension during Xenopus laevis gastrulation.
Activin-like signaling plays an important role in early embryogenesis. Activin A, a TGF-beta family protein, induces mesodermal/endodermal tissues in animal cap assays. In a screen for genes expressed early after treatment with activin A, we isolated a novel gene, denoted as BENI (Brachyury Expression Nuclear Inhibitor). The BENI protein has a conserved domain at the N-terminus that contains a nuclear localization signal (NLS), and two other NLSs in the C-terminal domain. BENI mRNA was localized to the animal hemisphere at the gastrula stages and to ectoderm except for neural regions at stage 17; expression persisted until the tadpole stage. The overexpression of BENI caused gastrulation defects and inhibition of elongation of activin-treated animal caps with reduction of Xbra expression. Moreover, whole-mount in situ hybridization revealed reduced expression of Xbra in BENI mRNA-injected regions of gastrula embryos. Functional knockdown of BENI using an antisense morpholino oligonucleotide also resulted in an abnormal phenotype of embryos curling to the dorsal side, and excessive elongation of activin-treated animal caps without altered expression of mesodermal markers. These results suggested that BENI expression is regulated by activin-like signaling, and that this regulation is crucial for Xbra expression.